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CRUISE RESULTS

EASTERN BERING SEA SYROPTIC TRAWL SURY

March - June 1676
Cruise C-76-1

CRUISE PERIOD

R/V Miller Freeman--March 15 - June L

icipation in the
! n

Chartered M/V Anna Marie--April 5 - June 30

Chartered M/V Pat San Marie--April 8 - June 30

ITINERARY

The Miller Freeman departed Seattle Mar

ch 15 and returnsd to Kodizk on
June & to complete the demersal trawling thase of her cruise. Intervening
[} (o]
port calls were made at Kodiak on Merci 2 ¢k urn sclentific
)

personnel, at Adak on April 21-24, and at
of scientific personnel and for fuel and cther supplies.

£

or exchange

The Oregon departed Kodiak lMay 2L and returned Zugust 13
demers a1 trawllng phase of her crulse. The Oregon’s r

c
undflis
the latter survey cxtended to m1d~Au JSt Inuervenln" rort calls were
made at Dutch Harbor on June 2-5 for repairs and Jure 14-19, July 1Lk-19,
and August 13 for exchange of scientific personnel and for fuel snd other
supplies.

The chartered vessels Anna Marie and Pat San lari
April 5 and April 8, respectively. Scientific p
charter vessels at Dutch Harbor on fpril 19. OCzh
made at Dutch Harbor on May 6-10 ard lay 3«—J’r
scientific personnel and resupply cf fuel and wz
as. .rted the charter vessels at Nalinex on June 2.
Duteh Farbor on June 21 (Pst San Marie). The ve
Juns 30 to complete their cruises.
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SURVEY £RE.

Tha area surveyed extended from about 60°H and 176V and south along the
coitinental slope to Unimak Pass and eastward to the Alaska mainland
(rigure 1).

OBJECTTVES

The four-vessel survey provided baseline information on demersal resources

f the eastern Bering Sea to satisfy the dual objectives of providing
information for (1) the Outer Continertsl Shelf Environmental Assessment
Frogram (OCSEAP) and (2) the Northwest and £ aska Fisheries Center's (I7AFC)
continuing assessment of the condition of ©:fish and shellfish resources
of the region. Funding for this survey wus partially provided by OCSEAP.
Information provided to OCSEAP will be used by the Bureau of Land
Maragement (BLM) to prepare an impact statement concerning possible

cffshore exploration and development of oil reserves in the area.

Specific objectives of the survey were to:

1. Describe the species composition and distribution and abundance of
irdividual species of demersal fish and invert brates of the eastern
Poring Sea in spring by region and depth. Results of the spring survey,

wirich 1s expected to describe the winter-srring distribution of resources,

will be contrasted with that in summer from a sirmilar multi-vessel

survey in August-October 1975,

2. Estimate, for selected demersal fish ang invertebrate populations, the
standing stock, size and age composition, growth rates, ani length~
weight relaticnships.

3. Measure sclected oceanographic varameters which may affect the environ-
ment and distribution of these populations.

L. Provide baseline information which can be compared with historical
infrrmation available from the literature, existing data sources, and
witl, future survey information.

5. The Miller Freeman, in addition to meeting the above objectives, served

as a platform for investigations on: \
(a) benthic invertebrates; : E
(b) fish diseases; RV
(¢) marine birds, W
(@) food habits of demersal fish; wo
(e) ichthvoplankton; and o
(£) physioclegical adoptations of fish to cold water. W

Mod castern fish trawlswere used on esach vessel. Trawls on the
Hiller Freemsn, Anna Marie, and Pat San Marie had 112! footropes, 83!
headropes, and 4" mesh in the wings and body and 3%" mesh in the inter—
mediate and codend. n travl had a 94' footrope and 71! headrope

o



and the same mesh sizes as th
All of the trawvlis had codend lin
small fish and invertebrates. D
Anna Marie, 7' by 9' on the Pat
Eieeman.

rawls used by the other vessels.
Tor the retention of

re 6' by 9' on the Oregen and

“2n lMardie and 7' by 10' on the ﬁiller

Water column temperatures were measursd by XBT profiles from the Anna
Marie, Miller Freeman, and Oregon Selirnity and temperature at depth were
measured by a CID 1notrumenb fronm tpe Miller Freeman. Calibrated bucket
thermometers were used by the Miller man and Anne Marie to obtain
surface temperature data.

HMETHODS

survey was designed to synoptically cover the major part of the

rivution of co*”e“cially important species of demersal fich and

“Tish in the eastern Bering Sea. Due to the tining of the survey,

ting in early April, ice cover was cted to limit the arezl

coverage relative to that of the summe 5 ﬂulti~ve"*el survey. The
imited than in summer 1975.

0 coverage of the slope area and to

ring survey than in the summer

han L0 m to about 500 r1. The

Samo strdtlfled—sySEemdtlc st tion vettern used in the summer 1975 survey

was followed. The station densities varied d

n

depending on the known
distribution of main concentrations of princiral species of fish and
shellfish, the probable locaticn of 0il lease sites, and areas with high
votential for environmental impact (Figure 1). Station densities were
highest (about one per 125 square miles) or waters less than L0 m along

the north side of the Alaska Peninsula and in Bristol Bay and lowest in the
northeast region of the area surveyed (one per 400 square miles in subarea L).
In other subareas where relatively high concentrations of pollock, flounders,
and crab vere expected, station densities were one per 250 square miles
One-half hour tows were made at esch station.

Methods of processing the catches for fish and invertebrates, other than
COﬁmercial species of crabs, were as follows. Catches of less than about
500 pounds were entirely processed--that is, sorted by species, then

Velohta and numbers determined for each species. TFor larger catches, a
sub-sample of about 25 to 50% of the total catch was processed. After the
catch vas sorted, samples of fish were randomly-sélected for length
frequency and length-maturity deterrmirations. Length-veight and age
structure samples stratified by size were clso taken for the principal
specices. These species included:
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Maska plaice (Plev-onectes cuadrituberculatus)
Greonland turbot {(einhardbius hippo:lussoides)

ved Srom zincst all catrhes,
including those of more than 2,777 - . Tiwse wera gsorted by spaof
then sex and welgnts wnd nuaberw oo . All crabs wore meam !
in the case of large catches when = sub-sample was tabzu to provide measure—
nents on a nmininum of approximately 300 crabs. In addition to carapace
measurements, shell condition, clutch size and egg color were recorded for
many of the specimens. Spacies examined were:

Commercial species of crab were compl:

Red king crab (Paralithodes camtshatica)
Blue king crab (P. platypus)
Golden king crab (Lithodes quuispina)

Tarmer crab (Chionoecetes bairdi and C. opilio)

Also receiving specilal study were several gen<ra of snails including
Newptunca, Buccinum, Velutorsius, Fusitriton, ringivs, and Plicifisus.
Information on the distributions and abundsnces of other invertebrates
such as sea anemone, other crabs, nudibranches, clams, starfish, sand
dollars, sez urchins, starfish, sea cucumbers, sponges, and sea pens

was also collected by each vessel. The most detailed inforwmation on these
epibenthic invertebrates was collected on the Miller Freeman by personnel
from the Institute of Marine Sciences, University of Alaska.

Six deys of intercalibration tests were conducted between the Oregon and
the Pat San Marie during which 30 comparative tows were completed. Tows
wvere made at depths ranging from 100 m to 160 m to detect any differences
in relative fishing pover between vessels with depth. Tows of one-half
and one hour were used to determine if catches from the shorter tows
provided the same information as those of longer duration. Data from the
comparative fishing will be used to standardize the Oregon catches with
the othar survey vessels. Comparative fishing to standardize catches of
the other vessels was conducted in summer 1975.

RESULTS
I. Data Collection

Table 1 summarizes fishing effort and data collections during the
spring survey. In the 191 vessel days in the survey area, 683 tows were
made cof which 662 were successfully completed. The number of tows per day
averaged 3.6 compared to L4.lL per day during the summer 1975 survey. The
lover number of stations per day in spring in contrast to summer was due
in part to time required to find ice-free stations and to involvenment of
the Miller Frecman in other than trawling activities during part of her
cruise. Althouszh ice cover was quite restrictive in April (covering
essentially all of the survey area except for subarea 2), it receded
sufficiently during the course of the survey to allow coverage of all of
the area planned for the survey. Stations trawled are shown in Figure 1.




Jeights and number of fish and invertebrates by species or species
groups vere determined for each haul. Length measurcments were taken
from 156,870 fish. Independent otolith or scale samples were taken in

each of the four subarcas (Figure 1). The total number taken was 6185.
Length-weight determinaticns were made for 2,427 individusl fish and
length-naturity for 5,530 fish.

IT. Prelimirary Findings

Frequency of oceur rences and CPUE values for mazjor species of
fish and crab by region of the survey area are shown in Figure 2. Species
composition by subarea was generally similar to that observed in the
summer 1975 survey although the rank order was somewhat differert. Pollock
dorinated catches in outer shelf subareas (2 and 3) while vellowfin sole
and other flounders were thrhe predominate species in the inner shel

subareas (1 and 4). Yellowfin sole and rock sole were alsc relatively
abundant on the outer shel compared to that during the 1975 sumner

survey, demonstrating the migration of these species to deeper waters
in winter months.

The abundance of pollock did not appear to be as high relative to other
species during the spring 1976 survey as it was during the previcus
sunmer's survey. Pollock were spawning in April and May and a greater
proportion of the adult povulation may have been off bottom and teyond the
trawvl gear in spring and summer.

The abundance of sculpins was surprisingly high, ranking second and third
in abundance in the inner shelf subareas (1 and b4) and fifth and sixth
in the outer shelf subareass (2 and 3).

The order of abundance of crzbs by subarea in spring was similar to that
in surmer. The Tanner crab (C. opilio) was by far the predominate species
in the more northern subareas (3 and 4). In the more southern subareas
the Tanner crab (C. bairdi) and the red king crab were both relatively
abundant with bairdi crab vredominating in the outer shelf subzrea 2 and

red king crab on the inner shelf subarea 1.
I1I. Comparison of Survey Results and Objectives

Major objectives of the survey were accomplished. Ice cover proved
to be a problem restricting vessel activity in April and May, but all of
the planned survey area became ice free prior to the end of the survey
period. A number of inshore stations in Bristol Bay were not sampled
which probably would have teen trawled had it not been for delays coused
by the ice earlier in the cruise. An additional number of staticns werce
not trawled on the continental slope because of unfishable bottoem.

Haul and catch data vere ccllected for 211 hauls as planned to provide
information on the distribution and relative abundance by arew and depth
of a1l species of flsh and niajor species or spscies groups of i“vﬁrtebra tes.

The substantial biological data collection will provide descripticns of s

e
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and age composition, growth rates, and length-weight relationships by region
of the eastern Bering S=n. These data will also allow estimates of biomass
and population size estimates to be made for principal species by age and size
group.

VESSEL CAPTAIS £ SCIERTIFIC PARTIES

The successful completion of the survey was due iz part to relatively good
veather over most of the survey peri:i and a minimum of vessel and equipnent
breakdowvns, ctut in particular to the outstanding effort of the vessel captains,
their crews, and the scientific parties. Those participating in the survey

are listed below:

Miller Freeman

Oregon Pat San Marile

Anna Marie

Vessel capteain: Bill Jensen Cdr. Sig Petersen Wendell Schneider Bernie Eansen
Steve Hughes
Jean Dunn

liorm Parks

Robert Meyer
Ken Waldron

Party chiefs: Craig Forrest Fred Wathne
Richard McIntosh Tz Dark

Rotert Wolotira

Fishery biologists: Alan Reardsley Richard Bakkala  Duane Rodman
John Ploeger Doyne Kessler Karl Niggol
Janet Wall Joo Yeoul Lim{Korean)
) William Gronlund
Don Fisk
- Craig Forrest
Karl Niggol

Larry Bartlett
Johin Ploeger
Janet Wall

Fishery .Kay Larson

Technicians:

Hyla Uelson
Scott Ryding
Sue Sulveson
Marty Morin
Dave Kingmo

Jerry Berger
Terry Sample
Ron Payne

Dick Vebber

Jerry Berger
Terry Sample
Hugh O'Niell
Ron Payne

Al Srpalinger
Chucit Cetak-

Scott Ryding
Merty Morin
Chuck Cetak
Kay Larson

Jan HeCrory
Dick Webber
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; the spring 1976 demersal trawl survey
(darkened) and station pattern planned for the 1975 summer survey.
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Figure 2. Frequency of occurrence in hauls anud rank order by CPUZ of ten most
abundant species of fish and four nost sbundant szscies of coumercial
crab by region of ihe cagtun Bering Sea. _
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Regulatory Area
LL0N
Subarea 3
GROUNDFISH
Percent CruE . . Percent Crus
Species Frecueney (kg/hr) Species Frequency (kg/hr)
Pollock 80 130.4  Yellowfin sole 99 179.1
Yellowfin sole . 55 94.8  Alaska plaice 99 115.3
Pollock juveniles(<20 cm) Lo 52.9  Sculpins - 92.8
Pacific cod 62 38.1 Rock sole 21 2k.s
Sculpins - 28.2  Poachers - 1k.1
Greénland turbot 85 25.3 Herring T2 7.5
Eelpouts : ’ - 23.0 Longhead deb 53 6.7
Pacific herring 35 19.3 Capelin 82 5.9
Skates . 51 - 15.9 Eelpout - 2.3
Flnthead sole 73 13.%  Pollock 9 2.9
CRABS
Tanner crab{C. opilio) o8 127.2  Tenner crab(C. opilio) 85 188.8
Tanner crab(L, beirdi) 81 25,1  Blue king crab 6 3.4
Blue king crab .28 10.86 Tanner crab (hybria) 38 2.2
Tanner crabd (hybrid) . 68 8.2 Terner cradb (C. rairdi) 35 1.4
Subzrea 2 Subzrea 1
GROUNDFISH
Pollock 93 491.7  Yellowfin sole 100 950.3
Yellowfin sole L5 23%.1  Sculpins - 123.0
Rock sole 13 188.3 Rock sole 57 63.8
Pacific cod 84 92.4  Aluska plaice 7 Lkg.2
Flathzad sole 82 73.5 Longhead dab 16 23.3
Sculpins - T2.1  Poachers - 23.1
Arrowtooth flounder 81 62.8 Pacific herring 36 7.7
Alaska plaice Lo 39.9  Pollock 14 10.8
Pacific halibut . 69 35.7 Capelin 52 8.3
Eelpouts - 33.3 Staerry flounder Sh 6.9
CRABS
Tanner crab (_Q bairdi) g3 120.7 Red king crab - 86 103.3
Red king crab L9 101.5 Tanner crab (C. bairdi) 73 1.7
Tanner crazb {¢. opnilic) £o 9L.5  Tanner crab (C. cpilio) 50 31.C

Tenner creb (hybrid) 76 13.9  Tanner crab (hybdrid) 2 18.8





